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Abstract  
The purpose of the project was to educate students about Six Sigma and to enhance uniformity in 
submission of Project Management and Teamwork (PMT) projects. The scope of the project was 
to work with sophomore chemical engineers in the Fall 2015 semester to implement Six Sigma 
into PMT for fall semester. A set of videos, quizzes, and Excel worksheets were distributed to 
sophomore chemical engineers to learn the DMAIC (Define, Measure, Analysis, Improve, 
Control) protocol. The limitations with the design of the project were that there was no control 
group and students had the opportunity not to cooperate. No economic limitations existed.  
 
It was found that 58% of students saw a benefit to using Six Sigma. The final average grade of 
students who participated in the Six Sigma experience was 55% with the highest average grades 
scoring at 66% during the Improve step. Another major finding was that students wanted a 
greater understanding of Six Sigma than what was offered in the semester. 
 
The project was worth completing because of the opportunity for student professional 
development recognized by industry. Recommendations for future work would be to repeat the 
exercises incorporated with the DMADV model and adapt/improve the video content. 
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Introduction 
The course description for Project Management and Teamwork (PMT) is “Teams freshmen 
through senior Chemical Engineering undergraduates on a design team working on a realistic 
chemical engineering problem. Develops teamwork, communications, presentation, project 
management and information technology skills”1. As a senior chemical engineering student, I 
have taken this class four times and completed four cooperative experiences in industry. The 
problem in the class was that teams approach their PMT projects with widely varying 
effectiveness and methodologies. On co-op, I have had to use SixSigma to complete lean 
manufacturing Kaizen events. SixSigma is a disciplined approach for eliminating defects and 
establishing clear communication each step of the project. With additional training at The 
University of Akron with respect to SixSigma methodologies, I would have been better prepared 
for the co-op assignments. PMT teams are composed of around twenty students, and each year 
there are about twenty teams working on the same project. In this project, I incorporated the 
SixSigma program into the PMT experience to test whether it is perceived as a worthwhile tool. 
The hypothesis is that SixSigma can improve the operations of the PMT project. 
  
The purpose of the project was to expose students to the widely used industrial tool of the 
corporate methodology of Six Sigma and to enhance uniformity in submission of PMT projects 
through designed Excel worksheets and accompanying instructional videos. The scope of the 
project was to work with the sophomores in PMT to find an effective method for implementing 
Six Sigma and discovering if this could be seen as a useful tool in subsequent semesters. The 
design of the SixSigma Honors research project was to create Excel worksheets with three 
minute instructional videos on the DMAIC (Define, Measure, Analyze, Improve, Control) model 
of SixSigma. Every sophomore in the class was required to watch a short video and take a quiz 
on the video content over the course of five weeks for the five steps of the DMAIC model. The 
technique to measure success of lessons learned was to observe team performance during final 
presentations of the project. SixSigma is a methodology that is used in industry to organize the 
approach, increase effectiveness, and enhance safety along each step of the project management. 
Limitations that could be observed with a project like this include students not willing to learn 
the concepts because they view this as “busy work.” This class is only offered in the Fall 2015 
semester and work would need to be complete by then. There is no cost other than man hours to 
complete the project. According to the hypothesis, the improved effectiveness of the 
demonstration of the project should compensate for the cost of implementing SixSigma into 
PMT. The project is fair to the targeted audience of sophomores. All participants have to do the 
same amount of work. Assignments are designed in order to learn the lesson of each aspect of 
SixSigma. 
 
The research completed about the incorporation of SixSigma at The University of Akron was 
influenced by the work done by Dr. Lenore Dai at Texas Tech University. By completing the 
project, students of PMT will be able to know more about the SixSigma principles and how to 
organize a project effectively. It was worth completing the project because it was a growing 
experience for both me and the students the project affects. The benefits could be reaped on co-
op. Companies could see this exposure as a critical component of undergraduate professional 
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development. Ideally, this added expertise in Six Sigma would come to be recognized as a 
hallmark of The University of Akron’s experimental learning.  
 
The document attached investigates background research, experimental methods, data and 
results, discussion and analysis, and conclusion and recommendations for the Six Sigma 
experience.  
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Background 
 
Mr. Bill Smith of Motorola introduced Six Sigma to his engineering staff in the 1970s. He 
delivered a statistical approach aimed at increasing profits by reducing process variability. Mr. 
Mikel Harry was appointed head of the Motorola Six Sigma Research Institute in 1990 that 
developed the formal Six Sigma methodology. In 1994, Mr. Harry departed Motorola to form the 
Six Sigma Academy, where individuals can work 6 months to 7 years on a project to achieve the 
rankings of Green Belt and Black Belt
2
.  
 
For many companies, Six Sigma is seen as a measure of quality to reduce waste and increase 
productivity. It is a disciplined, data-driven approach to eliminate defects in all areas of business. 
There are two sub-methodologies of Six Sigma, DMAIC and DMADV. The DMAIC (Define, 
Measure, Analyze, Improve, Control) process is utilized for existing processes. The DMADV 
(Define, Measure, Analyze, Design, Verify) process is utilized for new processes. Individuals 
who achieve the ranking of Black Belts on average have saved companies worldwide $230,000 
per project
3
.  
 
Dr. Lenore Dai is a professor at Texas Tech University. Her work with Six Sigma was introduced 
in the chemical engineering course, Engineering Experimentation. The coursework was 
developed used the DMAIC model. In the Define stage, the students developed SMART 
(Specific, Measurable, Agreed upon, Realistic, Time bounded) goals and developed the 
management of a team project by assigning roles within the team. In the Measure and Analyze 
stages, students investigated how data could be recorded and determined what the major 
influencing factors in data collection were. In the Improve and Control stages, the data collection 
process was optimized and accuracy of the data was compared. Students of Dr. Dai’s class had 
hands-on experience practicing Six Sigma methodology and integrated the experience into 
technical and business concepts throughout the class. Students in Dr. Dai’s class had specific 
comments to the class including “I think this class was one of the most beneficial courses that I 
have taken,” “Really enjoyed this class being directly applicable to my work today,” and “I’m 
glad that the department decided to give this course, with industry changing year to year. This 
class will be extremely useful when we go to work!”4. 
 
At The University of Akron, the DMAIC model was used in the implementation of Six Sigma 
into the chemical engineering course, Project Management and Teamwork to replicate the work 
done by Dr. Dai at Texas Tech University. The DMAIC model is composed of the following 
phases: define, measure, analyze, improve, control. In the Define phase, the objective is to 
develop a clear project charter based on the PMT project relevant to the needs to the customer 
that benefits the business. In the Measure phase, the objective is to understand and establish a 
baseline of the current performance through data collection. In the Analyze phase, the objective 
is to find the root causes of the problem and to understand and to quantify the effect on the 
performance of the process. In the Improve phase, the objective is to develop, select, and 
implement solutions to the risks the process presents. In the Control phase, the objective is to 
create solutions throughout the process to close the project.  
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Experimental Methods: 
The intended audience of sophomore chemical and corrosion engineering students at The 
University of Akron enrolled in Project Management and Teamwork (PMT) in the Fall 2015 
semester watched introductory videos to the DMAIC model, completed quizzes on the 
comprehension of the DMAIC concept, and completed Excel worksheets to implement the 
DMAIC model to the PMT project. The five videos shown to the audience were created by opex 
sources. The videos ranged from three to six minute segments and introduced each phase of the 
DMAIC model. The videos identified the objective of each stage, the sub-steps for completing 
each phase, and the Six Sigma tools that could be utilized to effectively complete the phase. The 
videos’ links can be found in the Appendix A.   
 
Quizzes supplemented the videos to ensure students watched and comprehended the content of 
the video. Quizzes 1 through 5 can be found in Appendix B.  
 
In the Define phase, the subjects introduced were Project and Goal Statements, Voice of the 
Customer, and Project Charter. In Project and Goal Statements, students were asked to complete 
a project overview including a project description, key metrics, scope description, key 
assumptions, key constraints, risks to the project, project milestones, and assign team members to 
sub-project teams. In Voice of the Customer, students were asked to speak with the customers 
(for this case, the professors of the class) to identify the customer issues, needs, and 
requirements. In Project Charter, students were asked to identify the issues and goals of the 
project. Figures 1, 2, and 3 illustrate the subjects of the Define phase as Excel worksheets. 
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Figure 1. Six Sigma DMAIC model Define phase Worksheet 1 of 3 “Project and Goal 
Statements” 
 
 
Figure 2. Six Sigma DMAIC model Define phase Worksheet 2 of 3 “Voice of the Customer” 
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Figure 3. Six Sigma DMAIC model Define phase Worksheet 3 of 3 “Project Charter” 
 
In the Measure phase, the subjects introduced were Data Collection Plan, Screening Survey, and 
Process Capability Analysis. In Data Collection Plan, students used the information gathered 
during the Voice of the Customer to identify the CTC (Critical to Customer) requirements, to 
develop how the requirements would be defined and measured, and the location and frequency of 
the data collection. In the Screening Survey, students designed a 10 minute multiple choice 
questionnaire communicating the plans, objectives, and resource requirements for the project. In 
Process Capability Analysis, students created a process map of the process at that give time 
during the semester. Figures 4, 5, and 6 illustrate the subjects of the Measure phase as Excel 
worksheets. 
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Figure 4. Six Sigma DMAIC model Measure phase Worksheet 1 of 3 “Data Collection Plan” 
 
 
Figure 5. Six Sigma DMAIC model Measure phase Worksheet 2 of 3 “Screening Survey” 
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Figure 6. Six Sigma DMAIC model Measure phase Worksheet 3 of 3 “Process Capability 
Analysis” 
 
In the Analyze phase, the subjects introduced were Value Stream Mapping, 5 Why’s, and FMEA 
(Failure Modes and Effects Analysis). In Value Stream Mapping, students documented, analyzed, 
and improved the line of communication and the flow of information needed for the process. In 5 
Why’s, students determine the root cause of problems by identifying the problem and asking a 
series of why questions to determine why the problem happened. In FMEA, students identified 
the failures of the current process and determined the frequency and impact of these failures. 
Figures 7, 8, and 9 illustrate the subjects of the Analyze phase as Excel worksheets. Figure 9 uses 
a rating scale that can be found in Appendix C Table C2.  
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Figure 7. Six Sigma DMAIC model Analyze phase Worksheet 1 of 3 “Value Stream Mapping” 
 
 
Figure 8. Six Sigma DMAIC model Analyze phase Worksheet 2 of 3 “5 Why’s” 
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Figure 9. Six Sigma DMAIC model Analyze phase Worksheet 3 of 3 “FMEA” 
 
In the Improve phase, the subjects introduced were Assumption busting, 5S (Sort, Straighten, 
Scrub, Standardize, Sustain) and Visual Management. In Assumption busting, students identified 
and challenged the assumptions that were being made in the process and eliminated the 
assumptions. In 5S, students reduced waste by going through the equipment and materials used 
by the team to determine the essentials, place needed material in proper place (bins in ASEC 81), 
create a cleaning schedule, simplify the process for anyone to use, and develop a formal 
procedure for maintaining the equipment. In Visual Management, students improved the 
effectiveness of communication and reaction by exposing the seven wastes of their project that 
are forms of non-value added loses. The seven wastes are overproduction, defects, transportation, 
waiting, inventory, motion, and processing. Figures 10, 11, and 12 illustrate the subjects of the 
Improve phase as Excel worksheets. 
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Figure 10. Six Sigma DMAIC model Improve phase Worksheet 1 of 3 “Assumption busting” 
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Figure 11. Six Sigma DMAIC model Improve phase Worksheet 2 of 3 “5 S” 
 
15 
 
 
Figure 12. Six Sigma DMAIC model Improve phase Worksheet 3 of 3 “Visual Management” 
 
In the Control phase, the subjects introduced were Solution Implementation Plan, Cost Benefit 
Analysis, and Strategy. In Solution Implementation Plan, students outlined the ongoing tasks for 
the rest of the semester. In Cost Benefit Analysis, students itemized the needed resources. In 
Strategy, students compared the progress of the team to the milestones established at the 
beginning of the semester and explained issues that the team continued to have. Figures 13, 14, 
and 15 illustrate the subjects of the Control phase as Excel worksheets. 
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Figure 13. Six Sigma DMAIC model Control phase Worksheet 1 of 3 “Solution Implementation 
Plan” 
 
 
Figure 14. Six Sigma DMAIC model Control phase Worksheet 2 of 3 “Cost Benefit Analysis” 
 
 
 
  Figure 15. Six Sigma DMAIC model Control phase Worksheet 3 of 3 “Strategy” 
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Data and Results 
Table 1. Six Sigma Preknowledge and Postknowledge survey results by students in the Fall 2015 
Project Management and Teamwork class  
Questions Before semester  After semester Difference 
Students had heard of Six Sigma before PMT. 40% 42% 2% 
Students had worked with Six Sigma before PMT. 11% 10% -1% 
Students recognize a benefit to using Six Sigma in 
general. 36% 58% 22% 
Students see Six Sigma as too many acronyms. 23% 31% 7% 
Students understand the Six Sigma acronyms.  34% 53% 19% 
Students plant to use Six Sigma in the future.  33% 36% 3% 
Students see Six Sigma as  a useful tool. 42% 56% 14% 
Students see the value of incorporating Six Sigma into 
PMT.  37% 47% 11% 
 
Table 2. Six Sigma homework grades completing DMAIC worksheets by students in the Fall 
2015 Project Management and Teamwork class for 19 teams 
Teams Define Measure Analyze Improve  Control Total 
A 9 0 7 10 0 52% 
B 8 10 7 10 0 70% 
C 2 1 0 10 0 26% 
D 0 10 10 0 10 60% 
E 9 8 0 0 9 52% 
F 0 0 4 10 10 48% 
G 0 10 10 10 0 60% 
H 9 6 10 10 9 88% 
I 0 7 0 0 0 14% 
J 7 10 10 10 0 74% 
K 8 3 3 7 0 42% 
L 8 8 10 9 9 88% 
M 0 10 9 0 0 38% 
N 7 0 9 9 0 50% 
O 9 9 10 10 0 76% 
P 9 10 3 10 0 64% 
Q 9 6 0 0 0 30% 
R 9 9 0 2 0 40% 
S 8 3 9 9 9 76% 
  58% 63% 58% 66% 29% 55% 
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Table 3. Six Sigma quiz grades after watching videos by students in the Fall 2015 Project 
Management and Teamwork class for 113 students 
Student 
Define 
quiz 
Measure 
quiz 
Analyze 
quiz 
Improve 
quiz 
Control 
quiz Average 
A 0 7.5 5 10 7.5 6.0 
B 0 0 10 0 7.5 3.5 
C 10 10 0 10 10 8.0 
D 10 10 10 10 10 10.0 
E 10 10 10 10 7.5 9.5 
F 0 10 0 10 10 6.0 
G 10 10 10 10 7.5 9.5 
H 10 10 10 10 0 8.0 
I 10 10 0 10 10 8.0 
J 10 10 0 10 0 6.0 
K 0 0 0 0 0 0.0 
L 10 10 10 7.5 10 9.5 
M 0 7.5 0 0 7.5 3.0 
N 0 10 0 10 10 6.0 
O 10 10 10 7.5 7.5 9.0 
P 10 10 5 10 10 9.0 
Q 10 7.5 7.5 10 10 9.0 
R 10 10 10 10 10 10.0 
S 10 10 7.5 10 10 9.5 
T 0 10 0 0 0 2.0 
U 10 0 0 5 10 5.0 
V 10 10 10 7.5 10 9.5 
W 10 10 10 10 10 10.0 
X 10 7.5 10 10 7.5 9.0 
Y 10 10 7.5 10 10 9.5 
Z 10 10 7.5 0 10 7.5 
AA 0 2.5 10 10 7.5 6.0 
AB 10 10 10 10 10 10.0 
AC 7.5 2.5 7.5 10 10 7.5 
AD 10 10 0 10 0 6.0 
AE 0 0 0 7.5 0 1.5 
AF 10 10 0 10 0 6.0 
AG 10 10 7.5 10 10 9.5 
AH 0 0 0 0 0 0.0 
AI 10 10 0 10 7.5 7.5 
19 
 
Student 
Define 
quiz 
Measure 
quiz 
Analyze 
quiz 
Improve 
quiz 
Control 
quiz Average 
AJ 10 10 0 10 10 8.0 
AK 10 7.5 10 10 10 9.5 
AL 10 10 10 10 10 10.0 
AM 10 10 10 10 10 10.0 
AN 10 10 0 7.5 10 7.5 
AO 10 10 5 10 10 9.0 
AP 10 10 7.5 10 10 9.5 
AQ 0 0 0 10 0 2.0 
AR 10 10 10 10 10 10.0 
AS 0 10 0 10 7.5 5.5 
AT 10 10 7.5 10 7.5 9.0 
AU 10 7.5 0 10 10 7.5 
AV 0 10 10 10 10 8.0 
AW 10 0 0 0 0 2.0 
AX 10 10 10 10 7.5 9.5 
AY 10 10 10 10 10 10.0 
AZ 10 0 5 10 0 5.0 
BA 0 0 10 10 7.5 5.5 
BB 10 10 0 0 7.5 5.5 
BC 10 7.5 7.5 7.5 7.5 8.0 
BD 10 10 10 10 10 10.0 
BE 10 10 7.5 10 7.5 9.0 
BF 10 7.5 7.5 10 10 9.0 
BG 10 10 10 10 10 10.0 
BH 10 10 10 10 10 10.0 
BI 10 10 0 10 10 8.0 
BJ 10 10 7.5 10 10 9.5 
BK 10 10 7.5 10 10 9.5 
BL 10 10 0 7.5 10 7.5 
BM 10 10 10 10 10 10.0 
BN 10 0 2.5 10 0 4.5 
BO 10 10 10 10 10 10.0 
BP 5 10 10 10 10 9.0 
BQ 10 7.5 7.5 10 10 9.0 
BR 10 0 10 7.5 0 5.5 
BS 10 10 0 7.5 10 7.5 
BT 0 7.5 7.5 10 10 7.0 
BU 0 10 10 10 10 8.0 
BV 10 10 10 10 10 10.0 
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Student 
Define 
quiz 
Measure 
quiz 
Analyze 
quiz 
Improve 
quiz 
Control 
quiz Average 
BW 10 10 10 7.5 7.5 9.0 
BX 0 0 0 10 0 2.0 
BY 10 7.5 10 10 10 9.5 
BZ 10 10 7.5 7.5 10 9.0 
CA 10 10 10 10 10 10.0 
CB 10 0 10 10 10 8.0 
CC 10 5 5 10 10 8.0 
CD 0 7.5 10 10 7.5 7.0 
CE 10 10 0 10 7.5 7.5 
CF 10 0 10 0 7.5 5.5 
CG 10 10 10 10 10 10.0 
CH 7.5 10 0 0 10 5.5 
CI 10 10 10 10 10 10.0 
CJ 10 0 0 10 0 4.0 
CK 10 10 7.5 10 10 9.5 
CL 0 10 10 10 10 8.0 
CM 10 10 10 10 10 10.0 
CN 10 10 10 10 10 10.0 
CO 10 10 7.5 10 10 9.5 
CP 7.5 10 2.5 10 10 8.0 
CQ 10 10 10 10 10 10.0 
CR 10 0 10 10 0 6.0 
CS 10 0 0 2.5 10 4.5 
CT 10 7.5 0 0 5 4.5 
CU 7.5 10 7.5 10 7.5 8.5 
CV 0 0 0 10 10 4.0 
CW 10 0 10 10 10 8.0 
CX 10 10 10 10 10 10.0 
CY 7.5 10 10 10 10 9.5 
CZ 10 10 7.5 0 5 6.5 
DA 0 0 0 0 0 0.0 
DB 10 10 0 10 10 8.0 
DC 10 10 0 10 10 8.0 
DD 7.5 10 7.5 10 10 9.0 
DE 0 0 0 0 0 0.0 
DF 10 10 10 10 10 10.0 
DG 10 0 0 10 10 6.0 
DH 0 0 0 0 7.5 1.5 
DI 10 0 0 10 10 6.0 
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Student 
Define 
quiz 
Measure 
quiz 
Analyze 
quiz 
Improve 
quiz 
Control 
quiz Average 
Average 7.8 7.4 5.8 8.3 7.8 
  
 
 
Figure 16. Relationship between quiz average and homework average for 113 students
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Discussion and Analysis 
 
The results seen in Table 1 above show a positive influence of Six Sigma on students in the fall 
class of PMT. A 22% gain of students saw that Six Sigma was a benefit to use. The idea and the 
drive behind the project were to enhance the knowledge about methodologies like Six Sigma 
which strive for perfection through a series of measurements. While the feedback was positive 
and negative in additional comments about the Six Sigma experience, the survey shows that over 
half of the students who participated saw Six Sigma as a useful tool in their education.  
 
Each week during the semester, a video, a quiz, and a series of worksheets were released to the 
sophomores of PMT to learn a new concept about PMT. The videos were approximately 5 
minutes in length and introduced the topic of Six Sigma for the week. The model of DMAIC was 
used because each team would be creating a different process to solve the problem about oil 
spills. This was chosen over the DMADV model because the DMADV model is incorporated for 
new processes. I created the quizzes to reflect on the material learned and to ensure that students 
comprehended the main idea from each video. The content from the videos and quizzes were 
reflected into Excel worksheets. Each topic had three custom accompanying worksheets that 
pertained to the topic of the week. The TA and I used a rubric (see Appendix A1) to grade the 
students each week with their workbooks. The grades assigned to each team can be found in 
Table 2. The results show that the average grade for teams A-S was 55% with the highest week 
average for improvement showed a 66%. This was the first time implementing the Six Sigma 
ideas into PMT. While these percentages are low, I am pleased with the fact that students 
participated and provided feedback regarding what worked and what did not. 
 
Table 3 illustrates the grades of 113 students who completed the five quizzes. Of the 113 
students who completed the quizzes, 22 students received perfect scores of 10 while 4 students 
received scores of 0. The averages from the quizzes in Table 3 and the homeworks from Table 2 
were graphed in Figure 16 to see if there was a correlation between the two. The results show 
some correlation that as quiz averages increase, the homework grades increase. This is the case 
for all except the Measure phase where the quiz average decreased but the homework average 
increased.   
 
Early in the semester, it was commented by a student that the directions were not clear on some 
of the worksheets. Feedback was taken, and I modified the worksheets to include examples for 
each worksheet. It was a difficulty to help individual teams because each team had a unique 
approach to solving the problem. Some of the solutions were not feasible to work with in the 
Excel worksheets. Also, an underlying idea was that teams would use the worksheets as a guide 
for PMT to create uniformity amongst the teams. With only 3 of the 19 teams participating in all 
five topics, this idea was not achieved.  
 
The hypothesis originally stated was that SixSigma could improve the operations of the PMT 
project while simultaneously exposing students to the widely used industrial tool. The hypothesis 
was achieved to a point. Students, primarily of the sophomore year, were introduced to the ideals 
of the Six Sigma methodology through the videos, quizzes, and homeworks assigned. Students 
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viewed that incorporating an industry standard like Six Sigma was good to have in classes like 
PMT with an increase perspective of 11% between the beginning and end of the Fall 2015 
semester.  
 
For future work, it is suggested that the DMADV (Define, Measure, Analyze, Design, Verify) 
model be repeated. The DMADV model is for new processes. In the Design phase, the subjects 
that could be introduced are a Design of Experiments, developing an Action Plan, and The 
Theory for Inventive Problem Solving (TRIZ). In Design of Experiments, students would create a 
matrix of design factors and test these factors accordingly. In the Action Plan, students would 
map out the best way to measure the team’s performance by answering questions about 
countermeasures to implement, how to do the measures, and assigning the roles to do them. In 
TRIZ, students would state the problem at hand and a general solution on how to solve it in a 
specific manner. In the Verify phase, the subject that could be introduced is the Control Chart. 
The Control Chart defines the upper and lower control limits around the center line or median of 
the data collected where a Stability Analysis could be completed to investigate the unstable 
points or trends created. With this comparison, the operations of PMT could be improved.  
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Conclusion and recommendation 
 
The incorporation of SixSigma in Project Management and Teamwork was implemented in the 
Fall 2015 semester to mixed reviews. Positive feedback included that students wished they had 
more experience with SixSigma during the semester, learned a lot about SixSigma and its tools, 
and a good thing to learn since it would most likely be used in the workforce. Negative feedback 
included that the certain teams did not use the worksheets as a guide for the project, more 
instructions were needed for each worksheet, and not having enough background to successfully 
use the tools. 58% of students saw a benefit to using Six Sigma. The final average grade of 
students who participated in the Six Sigma experience was 55% with the highest average grades 
scoring at 66% during the Improve step. Recommendations for future work would be to repeat 
the exercises incorporated with the DMADV model for new processes. 
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Appendices 
 
Appendix A: Video links 
 
The following links can be used to access the videos used for the DMAIC model. 
 
Define: “Introduction to the Define phase of DMAIC” by opexresources 
https://www.youtube.com/watch?v=_CCxtVp7QMs 
 
Measure: “Introduction to the Measure phase of DMAIC” by opexresources 
https://www.youtube.com/watch?v=YamucfojDHk  
 
Analyze: “Introduction to the Analyze phase of DMAIC” by opexresources 
https://www.youtube.com/watch?v=CgK0jlepf2c  
 
Improve: “Introduction to the Improve phase of DMAIC” by opexresources 
https://www.youtube.com/watch?v=1UYByUaQynQ  
 
Control: “Introduction to the Control phase of DMAIC” by opexresources 
https://www.youtube.com/watch?v=hACTGLZdxb4  
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Appendix B: Quizzes 
The following were the multiple choice quiz questions asked for the DMAIC model. Note that 
the first answer given for each question is the correct answer.  
 
Quiz 1 
 
1) What is the objective of the define phase?  
a) To develop a clear project charter based on a real problem that is relevant to the customer 
which provides significant benefit to business 
b) To understand and baseline the current performance through a set of relevant and robust 
measures 
c) To find the root causes of a problem and understand and quantify the effect on process 
performance 
d) To develop, select, and implement best solutions with controlled risks 
 
2) What is the purpose of defining the business case?  
a) To establish what is the problem and what is the impact to the business operationally and 
financially 
b) To establish what metrics are to be tracked throughout the project 
c) To understand how the process works 
d) To consider all alternatives that might help improve the process 
 
3) Other substeps of the define phase include:  
a) Understand the customer, define the process, manage project, and gain approval 
b) Collect process data, check data quality, understand process behavior, and baseline 
process capability 
c) Develop theories and ideas, analyze data, and verify root causes 
d) Select best solutions from alternatives, assess risks, pilot and implement 
 
4) What tools can a person use in the define phase of the DMAIC model? 
a) Problem and Goal Statements, Voice of the Customer, Project Charter 
b) KPI trees, Data Collection plans, Measurement System Analysis 
c) Process mapping, value stream mapping, graphical techniques 
d) Brainstorming, assessment criteria, FMEA 
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Quiz 2 
1) What is the objective of the measure phase?  
a. To understand and baseline the current performance through a set of relevant and 
robust measures 
b. To develop a clear project charter based on a real problem that is relevant to the 
customer which provides significant benefit to business 
c. To find the root causes of a problem and understand and quantify the effect on 
process performance 
d. To develop, select, and implement best solutions with controlled risks 
 
2) What is the purpose of developing process measures?  
a. To establish what metrics are to be tracked throughout the project 
b. To establish what is the problem and what is the impact to the business 
operationally and financially 
c. To understand how the process works 
d. To consider all alternatives that might help improve the process 
 
3) Other substeps of the measure phase include:  
a. Collect process data, check data quality, understand process behavior, and 
baseline process capability 
b. Understand the customer, define the process, manage project, and gain approval 
c. Develop theories and ideas, analyze data, and verify root causes 
d. Select best solutions from alternatives, assess risks, pilot and implement 
 
4) What tools can a person use in the measure phase of the DMAIC model? 
a. KPI trees, Data Collection plans, Measurement System Analysis 
b. Problem and Goal Statements, Voice of the Customer, Project Charter 
c. Process mapping, value stream mapping, graphical techniques 
d. Brainstorming, assessment criteria, FMEA 
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Quiz 3 
1) What is the objective of the analyze phase?  
a. To find the root causes of a problem and understand and quantify the effect on 
process performance 
b. To understand and baseline the current performance through a set of relevant and 
robust measures 
c. To develop a clear project charter based on a real problem that is relevant to the 
customer which provides significant benefit to business 
d. To develop, select, and implement best solutions with controlled risks 
 
2) What is the purpose of developing process measures?  
a. To understand how the process works 
b. To establish what metrics are to be tracked throughout the project 
c. To establish what is the problem and what is the impact to the business 
operationally and financially 
d. To consider all alternatives that might help improve the process 
 
3) Other substeps of the analyze phase include:  
a. Develop theories and ideas, analyze data, and verify root causes 
b. Collect process data, check data quality, understand process behavior, and 
baseline process capability 
c. Understand the customer, define the process, manage project, and gain approval 
d. Select best solutions from alternatives, assess risks, pilot and implement 
 
4) What tools can a person use in the analyze phase of the DMAIC model? 
a. Process mapping, value stream mapping, graphical techniques 
b. KPI trees, Data Collection plans, Measurement System Analysis 
c. Problem and Goal Statements, Voice of the Customer, Project Charter 
d. Brainstorming, assessment criteria, FMEA 
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Quiz 4 
1) What is the objective of the improve phase?  
a. To develop, select, and implement best solutions with controlled risks 
b. To find the root causes of a problem and understand and quantify the effect on 
process performance 
c. To understand and baseline the current performance through a set of relevant and 
robust measures 
d. To develop a clear project charter based on a real problem that is relevant to the 
customer which provides significant benefit to business 
 
2) What is the purpose of developing process measures?  
a. To consider all alternatives that might help improve the process 
b. To understand how the process works 
c. To establish what metrics are to be tracked throughout the project 
d. To establish what is the problem and what is the impact to the business 
operationally and financially 
 
3) Other substeps of the improve phase include:  
a. Select best solutions from alternatives, assess risks, pilot and implement 
b. Develop theories and ideas, analyze data, and verify root causes 
c. Collect process data, check data quality, understand process behavior, and 
baseline process capability 
d. Understand the customer, define the process, manage project, and gain approval 
 
4) What tools can a person use in the improve phase of the DMAIC model? 
a. Brainstorming, assessment criteria, FMEA 
b. Process mapping, value stream mapping, graphical techniques 
c. KPI trees, Data Collection plans, Measurement System Analysis 
d. Problem and Goal Statements, Voice of the Customer, Project Charter 
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Quiz 5 
1) What is the objective of the control phase?  
a. To ensure solutions are “embedded”, the process has robust controls and the 
project has a clear closure 
b. To find the root causes of a problem and understand and quantify the effect on 
process performance 
c. To understand and baseline the current performance through a set of relevant and 
robust measures 
d. To develop a clear project charter based on a real problem that is relevant to the 
customer which provides significant benefit to business 
 
2) What is the purpose of developing process measures?  
a. To implement ongoing measurement 
b. To understand how the process works 
c. To establish what metrics are to be tracked throughout the project 
d. To establish what is the problem and what is the impact to the business 
operationally and financially 
 
3) Other substeps of the control phase include:  
a. Standardize solutions, quantify improvement, and close project 
b. Develop theories and ideas, analyze data, and verify root causes 
c. Collect process data, check data quality, understand process behavior, and 
baseline process capability 
d. Understand the customer, define the process, manage project, and gain approval 
 
4) What tools can a person use in the control phase of the DMAIC model? 
a. Standardize process, Hypothesis testing technique, project reports 
b. Process mapping, value stream mapping, graphical techniques 
c. KPI trees, Data Collection plans, Measurement System Analysis 
d. Problem and Goal Statements, Voice of the Customer, Project Charter 
 
 
 
 
 
 
32 
 
Appendix C: Homeworks 
Table C1. Six Sigma rubric for grading homeworks 
 
Table C2. FMEA Ratings for Six Sigma DMAIC model Analyze phase Worksheet 3 of 3 
“FMEA” 
 
